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Osteoporosis is defined, according to the concept of ALBRIGHT, as decreased bone 
mass in which the osteoblasts are primarily deficient in laying down in osteoid 
tisue. 
The most evident changes of osteoporosis are observed in the vertebra (ScHMORL 
& JuNGHANNs). As the primary sign of vertebral osteoporosis is revealed reduction 
of number and thickness of the spongy trabeculae, especially of the transverse ones. 
The trabecular texture become more transparent ・ground『glassappearance .・by 
contrast with the cortex being more thin and dense (so-called“frame vertebra”）． 
In advanced cases, the vertebral plate is infracted and the disk protrudes in加 the
corpora vertebrae (ScHMORL’s nodule). The vertebral bodies collapse to shapes of 
uni-or biconcave, wedge and plate (so・called“cod-fishvertebra”with ballooned disk, 
cuneiform vertebra and vertebra plana). Compression fracture of the vertebral 
bodies may occur, and as its commonest type“concertina vertebra”had described 
by KIVILAAKSO. 
These deformities follow dorsal kyphosis reported ・by KrnNBりcK,scoliosis by 
DRoGULA, kissing spine by JEssERER and DRoGuLA, pseudospondylolisthesis by ScHEUER 
and narrowing of the foramina bv STEINDER and others. 
In spite of recent advances in the research of osteoporosis in America and 
Europe, litle attention has been payed on the problem in Japan. This investigation 
is for the purpose to observe the incidence of vertebral osteoporosis in Japanese, and 
to classify the roentgenographic changes of the osteoporotic vertebra. 
INCIDENCE 
Of 1489 patients with back and low back pain from our clinic (Table 1), 
vertebral osteoporosis in observed radiologically in 59 cases, 50 female and 9 male, 
al of cases are aged 40 years or more (average age 60.8）・（Fig.1) 
Table I Patient with Back and Low Back Pain (Jan. 1959-Mar. 1960) 
age ～9 ～19 ～29 ～39 ～49 ～59 ～89 
male 5 91 339 214 120 95 9 931 
femele 3 52 150 1-11 91 70 35 l:J 558 
total 8 143 489 35 21 164 92 2-l 2 1489 
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The incidence of osteoporosis is 4 
per cent, and even of al patients over 
40 years, osteoporotic vertebra found in 
approximately 12 per cent. (male in 3 
per cent, female in 24 per cent). 
In comparison with the statistics of 
GERSHON-COHEN, DRoGULA, URIST and 
others, it is occurred relatively rare in 
Japanese. 
The author is of the opinion that 
the rare incidence in Japanese would 
be depend not only on the racial difer-
ence, but also on some nutritional con-
ditions, although more investigations in 
this point are required to determine the 
cause. 
On the other hand, URIST has found 
no evidence of osteoporosis in the spine 
of females over 100 years of age. In 
our series too, of 8 cases between age 
of 75-85, only two develop marked ost-
eoporosis, and the others senile kyphosis 
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C部 esare corresponding to that in the the 
or /and spondylosis deformans. 
The age and sex distributions of 
foreign reports (Table 2, 3). 
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Roentgenograms of 7-J cases aged 
from 4 7 to 80 are studied, among these 
59 cases are mentioned above and 15 
female ca日C日 arelater included into. 
The changes of the vertebral bodies 
are divided into three groups. 
1. Frame vertebra ¥Yith 
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glass appearance and no deformities (Fig. 2a) ・ ・ ・ ・ ・ ・ 29cases. 
2. Severe cod-fish vertebra without any collapse of the vertebral body (Fig. 
3）一一2cases. 
3. SCHMORL’s nodules, infracion of the vertebral plate and collapses of the vcト
tebral bodv. ・・ 43 cases. 
For osteoporosis of the vertebra proceeds of rare occurrεnee with the healthy 
disk, it may be shown only 2 cases in the 2nd group. 
According to the l】rcciscobservations of the 3rd group, the vertebral plate of 
typical cuneiform vertebra (Fig. 9a, b) reveals the same discontinuisy as recognized 
in infraction of the vertebral plate (Fig. 4). In compression fracture with stair-
case like deformity on the anterior margin (Fig. 5), the upper surface is concave 
being resembled with cod-fish vertebra (Fig. 2 b). The uniconcave deformity 
recognized in lumbar region is analogous to concertina vertebra in the point of 
marginal sclerosis of the depressed corpora vertebrae except for the remaing posterior 
wall (Fig. 8). On the other hand, in advanced stage of concertina vertebra (Fig. 
6b) the findings are closelJア resembledwith cuneiform or plane deformity : Fig. 7). 
Therefore these deformities are not essentially distinguished, and it would be 
reasonable to consider that in contrast with DROGULA these deformities as cuneiform 
and plane vertebrae belong to the category of the collapse or crush of the vertebral 
body. 
These deformities are able to be reviewed more exactly by the planigram (Fig. 
9c). 
The incidence of the deformities is frequent in dorsolumbar segments, even of 
cuneiform and plane vertebra (Table 4). It makes sharp contrast with the frequ・
ent occurrence of the same deformities in the middle dorsal in western people. The 
fact suggests the reason why so frequently appears the dorsolumbar kyphosis in 
aged Japanese. 
s 
i D.V. I VI. I Vll~ I ]X. I x. 
Table 4 Deformities of the Vertebral Body in Osteoporosis 
xr. I盟 f L.J. 
i 2 
I 3 




8 4 3 
2 4 6 
l 1 
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S : SmrnORL’s nodule 
I : Infraction of the vertebral plate 
C : Concertina vertebra 
F : Compression fracture 
K : Cuneiform vertebra 
P : Vert巴braplana 
Following complications are observed : Scoliosis 34%，日pondylo日isdeformans 
with indistinct formation of osteophytes 39%, BAASTRUP’s diメca日c22 % and pseudo-
spondylolisthesis 7~o ・
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Five cases of osteoporosis are placed on the program of x-ray follow-up study 
after 12 to 46 months. In these cases the development of the deformities in the 
vertebral body took place within comparatively short period, though aggravation of 
subjective symptoms were not complainted of. (Fig. 2, 6 & 9). The fact suggests 
that osteoporosis is not a physiological aging process but a specific disorder that 
requires orthopaedic measures. 
SUMMARY 
1) The incidence and distribution of osteoporosis is surveyed in Japanese 
patient. It is found that vertebral ostoeporosis has rare occurrence in our country, 
but the age and sex distribution are corresponding to that in foreign reports. 
2) The deformities of the osteoporotic vertebra are discussed. These are divided 
into three goups. Collapse of the vertebral bodies including cuneifor:qi and plane 
vertebra are recognized mainl~・ in D.XII～L.II. Because of severe complications and 
rapid appearance of collapse of the vertebra, vertebral osteoporosis reqμires careful 
orthopaedic measures. 
REFERENCES 
1) Albright, F. Smith. P. H. & Richardson, A. M. : Postmonopausal Osteoporo3is. J.A. M. A.,
116, 2465-2474, 1941. 
2) Albright, F. : Osteoporosis. Ann. Int. Med., 27, 861-881, 1947. 
3) Bistr品m,0. : Need Degenerative Changes in the Spinal Column Entail Back Pain? Ann. 
Chir. Gyn. Fenniae, 43, 29-44, 1954. 
4) Black, J. R., Ghormoley, R. K. & Camp, J. D. : Senile Osteoporosis of the Spinitl Column. J. 
A. M. A., 117, 2144-2150, 1941. 
5) Cool王e,A. M. : Osteoporosis. Lancet. 263, 877-882, 929-937, 1955. 
6) Drogula, K. H. : Formverii.nderung der Wirbelsii.ule bei Osteoporosen. Zschr. Orthop., 90 B. 
4 44-45 7' 1958. 
7) Gershon-Cohen, J., Rechtman, A. M. & Schraer, H.: Asymptomatic Fractures in Osteoporotic 
Spines Of the Aged. J. A.M. A., 153. 625-627, 1953. 
8) Jesserer, H. etKirchmayr, W. : L’osteoporose d’involution presenile et senile. Documenta 
rheumatologica Geigy, No. 8 1956. 
14) Kienb長ck,R. : Osteomalazie, Osteoporose, Osteopsathyrose, porotische Kyphose. Fortsch. 
Rontgenstr., 62, 159-178, 1940. 
15) Kivilaakso, R.: Fractures of the Osteoporotic Spinal Column. Ann. Chir. Gynaecol. Fenniae, 
45. Suppl. 8, 1956. 
18) Moldawer. M. : Senile Osteoporosis. A.M. A目 Arch.Int. Med., 96, 202-214. 1955. 
23) Scheuer, F. : Die postmenopausische Osteoporose und ihre Behandlung.’Zschr. Orthop., 8, 
471-483, 1956. 
24) Schmorl, G. u.Junghanns, H. : Die gesunde und kranke Wirbelsaiile in Rontgenbild und 
Klinik. 4. Aufl., Georg Thieme Verlag, Stuttgart, 1957. 
25) Steindler, A. ; Osteoporose. Zschr. Orthop., 89, 145-161, 1957. 
26) Urist, M. R.: The Etiology of Osteoporosis. J. A. M. A., 169, 710・712.1959. 
27) Urist, M. R. : In" Bon巴ぉ aTissue”， McGraw-Hill Book白 Inc.,N~w York. 1960. 
VERTEBRAL OSTEOPOROSIS ESPECIALLY ITS ROENTGENOLOGICAL STUDY 1329 
Fig. 2 a Patient of 65 years. Fig. 2 b 15 months later. The Fig. 3 Patient of 78. Cod-fish 
Osteoporosis without mar- vertebra has developped into vertebrae with Sc円 I（日r,'sno-
ked deformity. a cod-fish vertebra with BA- dules in L. ][. & m. 
ASTRUP’s disease. 
Fig. 4 Patient of 71, with a Fig. 5 Patient of 6~. with a Fig. 6 a Patient of 75, with a 
infraction of the vertebal compression fracture in L. I. concertina vertebra in L. ][. 
plate in L. I.
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Fig. 6 b After 13 months. The F抱 7 Patient of 61, with a Fig. 8 Patient of 52, with a 
vertebral body has flattened vertebra plana in L. I. strongly uniconcave vertebra 
with marked formation of in L. tV. 
osteophyte. 
Fig. 9 a Patiet of 69, with a Fig. 9 b One year later. Addi-
cuneiform vertebra in B. VI. tionally’a compression fra-
cture has occurred in B. X. 














1）レ線透過性がまして framevertbraの状態に 脊椎の異常として側感34%，変形性脊椎症39'?(;, 
あり著しい変形がないものー29例 Baastrup氏病22%,pseudospondylolisthesis 7 %を
え 2〕著しい魚椎形成－2例 見た．
3) Schmorl氏結節，脊椎終板のInfraction，圧迫 なお5例の骨粗索症に就いて13～46ヵ月間経過観察
骨折，とくにその特殊型であるconcertinavertibrあ したがp 骨粗懸症の変形は比較的短時間にp しかも何
あるいは模状椎，扇形椎などの， いわゆる権体の co- らの臨床症状の増慈を見ることなく発生することを知
llapseのあるもの－43例． った．
